Isolation of Cafestol Diacetate and Preparation of Tricalysiolide B and Derivatization Studies
Cafestol diacetate (4): ~1 kilogram of coffee beans were continuously extracted using a Soxhlet extractor for 16h with refluxing hexanes. The combined hexanes extracts were concentrated in vacuo, providing ~80g coffee oil that was treated with 50 mL methanol and 2.5g KOH. This mixture stirred 2.5h at ambient temperature under a nitrogen atmosphere and was thereafter partitioned between heptane (200 mL) and methanol (200 mL) containing 10% water. The organic layer was extracted 3X with 10:1 MeOH:H 2 O (200 mL) and the combined extracts were concentrated in vacuo. The resulting oil was treated with 5g KOH and stirring followed at 40 o C for 0.5 h. The crude mixture was partitioned between H 2 O (200 mL) and 10:1 CH 2 Cl 2 :MeOH (200 mL) and the aqueous layer was extracted 5X with 10:1 CH 2 Cl 2 :MeOH (200 mL). The combined organics were concentrated in vacuo and acetylated with 25 mL acetic anhydride, 25 mL triethylamine, and 0.5 g 4-dimethylaminopyridine. The acetylation reaction stirred overnight at ambient temperature under an atmosphere of nitrogen and was filtered through a large pad of silica (10% EtOAc/hexanes). The filtrate was concentrated in vacuo and purified by flash chromatography (silica, hexanes 5% EtOAc/hexanes 10% EtOAc/hexanes 20% EtOAc/hexanes). An approximately 1:1 mixture of cafestol and kahweol was isolated as a yellow foam and treated directly with 50 mL EtOH and 0.50 g 10% Pd/CaCO 3 /Pb(OAc) 2 . One atmosphere of H 2 was passed directly through the reaction mixture for 1h and stirring followed overnight at ambient temperature. Cafestol diacetate was isolated as a fluffy white powder following filtration through a column of celite and concentration under reduced pressure (2.7 g). o alcohol 7 as white solids, while ketone 8 was isolated as a mixture with several other oxidation products. Recovered 20.7 mg (0.044 mmol, 29% rsm) unreacted starting material and re-exposed it to the above reaction conditions by first dissolving it in 0.60 mL CH 3 CN containing 1.24 μL AcOH and 2.0 mg Fe(S,S-PDP) 1, and scaling the rest of the reagents accordingly [Fe(S,S-PDP): 2.0 mg catalyst, 1.24 μL AcOH, 0.10 mL CH 3 CN; H 2 O 2 solutions: 3.00 μL H 2 O 2 , 0.40 mL CH 3 CN]. The reaction was purified by flash chromatography as before, affording unreacted starting material and the pure 2 o alcohol 7 as white solids, while ketone 8 was isolated as a mixture with several other oxidation products.
1 H NMR against an internal standard (nitrobenzene) was used to calculate the yield of ketone 8. Tricalysiolide B (3): To a solution of 5 (106 mg, 0.25 mmol, 1.0 equiv.) in MeOH (4 mL) was added potassium carbonate (169 mg, 1.23 mmol, 5.0 equiv.) and the resulting suspension stirred at ambient temperature for 1.5 h. The crude reaction mixture was partitioned between H 2 O (15 mL) and EtOAc (25 mL) and the aqueous layer was carefully acidified with 3M aq. HCl while being cooled in an ice/water bath (pH = 2), and was then extracted with EtOAc (2X 25 mL). To ensure complete extraction of product, solid sodium chloride was added to the aqueous layer, and a final extraction with EtOAc was performed (25 mL). The combined organics were dried over MgSO 4 , filtered through celite, and concentrated in vacuo, affording the desired product as a white powder (80.0 mg, 0.23 mmol, 92% Single crystal X-ray crystallography data of 8: Table 1 . Crystal data and structure refinement for bc62uas.
Identification code bc62uas
Empirical formula C26 H32 O9 
Computational Details
The most stable conformations were located using MacroModel. 3 The mixed torsional/lowmode sampling with the OPLS_2005 force field was employed in the conformational search. Conformers with energies within 5 kcal/mol of the most stable conformer were optimized at higher level using B3LYP/6-31G(d) in Gaussian 09 4 to locate the global minima. NPA and Mulliken charges were calculated in Gaussian 09.
The Cartesian coordinates (Å), SCF energies, enthalpies at 298K, and Gibbs free energies at 298K for the optimized structures. All geometries were optimized with B3LYP/6-31G(d). 
Tricalysiolide B triacetate (6)

